System for simultaneously monitoring heart and breathing rate in mice using a piezoelectric transducer.
We propose a novel system for simultaneously monitoring the heart rate (HR) and breathing rate (BR) of anesthetized mice using a piezoelectric transducer (PZT) placed under the body. It is known that a PZT, which transforms mechanical vibrations into electrical signals, can detect heart sounds and breathing movements. However, no PZT system has been reported for simultaneous and continuous monitoring of HR and BR, possibly due to difficulties in eliminating noises and errors caused by the amplitude fluctuation of heart sounds and breathing movements. These difficulties were overcome by custom-designed analogue circuitry and a microprocessor program, resulting in detection of HR and BR with a high reliability compared to the values obtained from ECG and a conventional airflow sensor. We believe that this practical and easy-to-use system can be applied to a wide variety of basic and clinical research fields.